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Abstract of JP 2000003842 (A) 

PROBLEM TO BE SOLVED: To provide a method 
and a system for performing real time in-situ 
monitoring the steps in a tool during a 
semiconductor wafer manufacturing process. 
SOLUTION; This system includes a tool 1 1 , a 
computer 12 connected thereto, an endpoint 
detection control unit a data base, and a supervisor 
for monitoring the step and the overall wafer 
process. Control units 16-1 and 16-2 are used to 
monitor important process parameters in the steps 
and takes in-situ measurements. Changes in 
process parameters, corresponding to normal 
operation conditions and every predetermined 
deviations, are inputted into the database. During 
the process, the important parameters are 
monitored constantly by the control unit. Signals are 
encoded real time in-situ, analyzed and compared 
with the corresponding data stored in the database 
by a supervisor 35. 
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7nmi:43 5. 8 nmcOH g IMfiM*. S 3 
i3iVS4i^rf. ft«3 2i3j:V3 3tt-ttl'f<l, S 
3^J;t/'S4^tilft-f S'SfcJtfS^**-*-. mu 

cvm &x 7 f - y m&w\mz®m & ; t a*? § 

£c^iffi£S3 0~3 3^||l^&^m> 
ft < & < , x >y f - y / • r n * X fttStiJ KfTftftfc flBS 
1 9Srfi*jrfS*><0T*l). IE^W«JS3 0*5j;lf3 
1 fcio-C, Xr 'yrCT^x-yf-y^jfiSE*^^ 
Brf S ; i: 6 o i <^/t^M»i££f«t S f¥« 

Bx-yfy/j rn-fex^ot, gfi(7)TEos 

S i O 2 <0J?3#S i 3 N 4 V.X7Jf 2 1<0±£$S. ^ 

raeil<oflBttBI3Dtst. 
[0017] WrtfoT, y^rA 1 0 'o&^fcflttfc 
&ftt rABX-yfy^/AB^h'J 7Tj Tn-feXi 

7XA£AME 5 0 0 07*5X7 ■ x 7 f^' ■ 7-^ 
1 KDiH-yAi l-lflfcAfi*. JJCVyc, Xr-/7° 
AWtyf^ • ro«*lteU EPDHPfiSgSl 

4 - 1 #jBKrt-& . x v*y?1kj}i.&%ofr& b , 
v7*A(iffihtS. iWc, xf-77°BSr^-ri,„ -g 
H#fS1* tXf 7° B *^Ti" 7 7°C Ji* r 7 

XT77°A*^c^r^y~^yx^T^ Sofc 

TEO SI 2 2#tt«tf)*fflP , Jfc:fc S^'o frtsWtt 

4ft:«>te 17-1 tcjis ( £*ui»& 

<^ r Fo-9-y7"^ • -)xA«o^{:ff^iii,) . g-5?tT 

EOS/12 2^?t^S*l^. ^07XA(i^fgt^ 
£. «-3fcTEOSB2 2#ff'tg'6%&li, 



f-^yA'i l-ifcjSDKU IKntrtS. HJniSti 
fc^XASffftfSBt-fS. ^ftO^XAfctf-lr -y hfcS 
ffifU fcfc rABXhU77°j 7 0 n^xmr77°A^ 
Uztf^Xy* hU'JXVAB lJS2 4<7)S 1 9£XNy 
•y7l-& y A' 1 l-2ti*&. r ABXh'J 

77° j rn-txa^TUfcfc, W\£S""£JSH l 7- 
2 KSS 0 , :mf7 7ififfi%.<r) v K J; 3 WfMift *» 

[0018] jiwwi§tift'/xAcov^^±iaco 

1 ) #*7 h^fe^xA^jROajb, ^XASrf-^yA - 
1 l-lKAiii. 

2) fABX-yfy/j m^W3"5Wf»y7Ai!p 
3 ) jfflSSa 17-1 "C'T E O S S i O 2 l<0J¥£ £ 

1-1). 

4) 7XA£^yAi i-2tcA*iS. 

5) rABXh'j77°j rn-feX£7)*-^)XT'y7°ASr 
fii 

6) y-^M^xA^DftU ^t^4t 

sarrs. 

7 ) iJJtHE 17-2 T^WJMHt 3 . ^Jl7X^ 
*80*«^ft:{4SJni^)ftft(cl^*t6 . 
8) awn-txtcatf. 

[0019] mnzmmzt&tzMz, >)i/>wt 7 

h (c^ffi U: 0 IR 0 tti Lft 0 14 *IS|Xt 7 rtcowc 
{41^ U ft . 

[0020] ^ti^O^-^/^Stlf^ixS^^^ 

sxf 7 r & ^-f rn-t zcoffji* , h 6 

tiJS^l 17-1 "CTEO S S i 0 2 awJf $ m 
l£fl&B1fit>&t:ib* r ABX7fy/j rn^xSr 

1 - 1 1 1 1 - 2 horac7)iS«M4T^5rV\ tv^m 
t , i OiJS^f- 77°«ftft^^XA^7-;l/ 1 1 
c7)^Sr B 1*^llll>ftft^wrn^x(4 ^yyf^j 

iu^B 17-2 vcDimm%mfezf>y rx-mt 

[0 02 1 ] £<^. EPDiJffllg!114-l&ffifflU 
T^f77AfcJ;V'Xf77-C^ $ijfflt Sit TlijIIE 
sfic rABx 7 fy/j 7°n-feX^'ftfiE2ti^v\ Mf^7° 

utwzcomx'Ufumtk-t&mtiKfflMizx-o 

fe^lBBKi, rn-tx- H'J7h, 7- 

k*«TS4. «^f^ax7-(4, ABlliftti 
AB2P (J>l>V^i^cOM77) *^i¥S€5ii:T*> 
6. fttiff, AB2*2 5^»lxTV^6«^, EP 
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DmWgSLl 4- UimiXmzb*^ (230nmCO 

s i omumti) s' lffirtmHmz&m 

17X?l24iTE0S S i 0 2 H2 2«0S* b< 
&i ««x >-/ f - yymihfiX H6fctf>, ^«o^xy\ 

j&W£j^ftl>«lX5H;t ABl7=rM/yXh 
JB2 4<9#S&3t. TEOS S i 0 2 Jf 2 2«)f$£)tt 

SliWu teos si 0 2 JB*)4itG 3 fltf3rc*a. a 
ME 5 0 0 or^xv • x-yf-y^^Rli^RSJS^ffi 

[0022] zti^m^zx *) , wmt^itzM-s 
com-mmmnAmzx mimxh r a b 

iii/ZkiXU mt<r>m& ZZbtbXmMKMzlX^ 

f <o*s*, ^xA£&^i,tteg®rt 

m2CDisATJxX'lt, rABX-yf-y^j 7 0 n-feX<D$* 
fcO£?XAcOtf5%#ISI63*lS. fik&t, mi 7 

- 1 ■cfffch.iasxf - <v r*\ 2 owt^ w ww> 

ftsfcf&Bfcf-tJfcfc, rABx«yf-y^"j 7°P-feX«l)# 

[00 2 3] »f St, HlfcJ:V'02^fyxT 

■t%fohijx.s\$mm, Tn-feX- FJ7K *»«fctf7 

#lg& i: U 7^^ 4 a ■ -f y 5 4 yxttiBtt 
■rt^'TS&v^ s&te^htwS'XTAwvvffit, 
>7xacoK® (-r^^lff^r-yT^fj^-eco^xA 

izm. itzt^x <mn. ) * f m lxwx*t v r t £ 
*u=J: o-oxAsaa^ir^f'f-^ yA"7-;uT->f 

7° t Wmmfe* r -y 7°tc J; 0 7n** wm#» < =5r 

xf^wmtt ztmhtoxsk* L^x*fo?> 0 . 

[0024] 



iwii, ^#:<7XAM{t7°p-fexc7)yr;i/^^A ■ >r 
y yf- **f ffigffi«<o#8!tJ J; f'yxrA Sr i 

[0025] #&HJ?<Ofl&0)BWti, ^XAjnltfffc*?) 
UT^^^A^C^^Tl^ax^-, TO-bX- F 
U 7 h i « S- »f «. , ^x^ n|8^ 

rn-bx^ur^^-f a ■ >(yyf-j.WfSSSMS:ff3 

[0026] *JfflB<0fB<0BWtt, W^&tmWL 
nJi^ d HJi® Srff ±"f I) *»i tdmcDXT-/ 7*2: if 
H-rS^ifci-aT. ^XA^^$S:AfMWft< LT 
SBt^* OS^S^S^ft^xASffrn-fexco 
U7A^ a • >f yy^A^IS®sm^SfcJ;V'yx 

r-j»zmi-&c\bX'b&o 

[0027] *5|BBofl6<0@Wtts ^xa^BJdIStA 

fiUffiMS^a^^^xAS^rn-fexour;^^ 

A • >f yyf-j.MISWM^£fc i^yxrASr^f* 

■thc\txfoh> 

[0028] ^mcoimmm. «si3^ f t ^-^ 

T^^yK • ^>f A£*^£MMt-|>¥##^XAg!ft 
7n-bXOU7;W^^ A • >f yi/*A*fiSS!iaB0)Stfc 

[0 02 9] ^^WflU^BWtt, Ail* ! IUfWL 
*<T«>artrJ:3fcLTaiWfct|fll±S« i miWls^x 

Aia^7"o-fexcoyr^^A ■ yy^j.MfSWi 

[0030] *%BB<0fliW)BWtt, »t*il£S:#^$> 

iti. B<mm (dgr) ^r«i±s^s. ^^x 
ASf^rn-fex^ur^^^fA • >f y^f-*«ISfflEa 
o^afc J; t^'yxrA ^Mft-t 6 i t I) o 
[003 1 ] #&BJ!tf)fl!i<DgWtis ^ift^xyNCO^Sr® 

^^A ■ A y^^wm^M^ikhXlfvXT^ 

m&hz\txfoh> 

[0032] ^mcof&<^mm, -t^xcommmt 
■^b-hM^mmmtt ; t * < n t 7-/ko i oco 
i-^y^aph &cD^^ y> ^<vmmm % a t" s ^ ^ 

l, s ^^^xAig#rn-fexcoU7^^^A ■ yy 

f- ^MMSiS^^fc i V'yXrASr^fttl. Z. t X 

[0033] wme>m<nsm±. a y^^mzkWt 

»a»» ^0$gm&T-^^-XtlB'fSLTXr-y7°/ 
>7xyNRffi&fl5jj!c1-|>. ^^XAM^To-bXcO'J 

tiv94j* ■ a yy^^Mmmmncomaxify^ 
[0034] *5BW^>flfi« a w« >^f7 r o t 
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-^xAl^Tn^^wmi/^ A • 4 yis^^MWM 

[0035] ^vmmvBmi. mfrv^wmwz 

Wfrr'o^xmTjv? a ±, ■ a y^i-^^mm^ 
Um&XVi'XTJxtffi&t&Z. t xh & . 
[00 36] T-^-^tiEffiSixfcT-^SrJR Offi 

[00 37] 

[0038] ;«M«S*«C'!!)«Ii^f 7 7°ii, 

fc, rn-bX^f'yrrtH, 7°n-b7.$«j;&#>\ 
^TOf7 rSKS'ti - k 6 J: o fcf* 1 -o& 

* * -f . w NRffcr n - t * «m r 7 

XA^f§^#xfetL-?»-r / <TWJEH^a^'<. rn-b 

tibwuv xm, mmxr 7 7**titiaa»? 

3-mztixmm£T-?*-xfcfflsizti&. 
fztm. mMwm£te\^xi>mzT<yy*w±t 

^ta;x«^f 7 r^am-ti) ; k § , 75- 

Y ■ a-FtfHrv h^#:^C0^4 , ^Xf-77Wl^ 
x^M^7 0 n^xo#^JI^T77°fcJ;U i 'Mit7^ y<o 

[ 0 0 3 9 J ^XA^^BffSWXT77°tf 
* Wf 7 7°«jl^§fL^7°n-fe^ ■ yW-** 

Iftil* 4 £ 3 £38^3 ( E P 

t r - * tiais § tlT V 1 S r - 9 k V 7 )V 9 A 



•ftmmz>mm.xftfotih . 

wiEmmm' t> r - 9 wx 0 , r- * ^-^ k « 

aM if{±»ffli7-^*SiJffli LT v n y bV - ? tr 7 
-h ■ a-}*zm~>X77-&$: s M%\l, ayv*-? 

rn-bXfi^coa^'^T^T'-^t'bns. 
[0040] ^OXT77°C73^0C ±^7 0 n-bX- 

Sf£XT7 7°^«®IK§ilfc7°n^X • A 

T&nwgzmiizx & b . mmmzzT >yrm? 
mzA y^f-aiis (fct iwrjps ) v\i 0 u-i))vm 
Mmmmti. ztibnmfciizm&T-fiwz-v 

-^a, izttizmtizthx-z. mzT-vTx 

v+ymSX&Z ) £S$T LT fmf 7 70ffifflfc 
&lztblztiiftt& :^*CH. ^11 

£. r-^ / <--Xrtf\ 7XA®JKiF/T^rnHsXfe 
( tt/'FJT^ T >XAC7)-f<-rWXT77° • U-^-htfOlISl 
!> . Ufcj&H T 7XAlM« I OSffic k o T^nl 

^SKT"J>l>o l^OA'.yf-O-f^T^XACT) ri>x 

aJRJSj r^yf-JBIBj tflUftti. Z^z, 

k jgffl-f § £ k 3&^§ 6 . 

r ^fnJ 7XA/->(W^^I§tlT^^-T7 h*< 

l*I±^-|»£kk, ^W5x;etifc^yfi' 
7XAi^7°nH:X#'nrf^;:&S k ^ dfH^fcl. £ k 

[004 1] 

[ mcommcomm 3 fTffl'Sr f- a 3 4 & 0 7 
ft-nmnzmimm^x^z. ®7*im 

th b , ±=Srffl3S(i, ^-a"-a^^3 5 k 
^t^»StL?ti}«5r< k t, lo^iIS^gk^mjn§ii 

%mnz£ h b . mmsffE p Dsra^a ( tz t 
i4-i) ifc«7-;n lftmzmmztix^i, m 

l o*^, fflS^a ( tz k itr l 7 ' - 1 ) i27-;« 

7") IJ^iAAWftyA'. V~)Vl 1 Srffl^ 
Sf^y; -c«ov vfii^tc AS lu 1 7x; N±T-i:mBiJS 
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mmmmrn* u^xajitm y^i-^m^io 
x o izm^tvz^i. mmmt u tjv* a ^t-x- 

mmjmmiyyyzmriwvjz y cos of i e 

I ns t r. *^1-|>D IGITOMtl)^. ft^ 

a- 1 1 - 1 1 1 1 - 2m<Dmm^wm^mi,z% 

x#W;&£. 07t«l) i a W-ywqf 3 

-^^ffiffl-rsifct^s^fc^awsiifc^. x- 

yW^f3 5(i-Jil AMWWiSECS I I 

* 1 2 K«R3*l, tiWJi^far-? ■ *Z 3 7- 
1 , 3 7-2, 7 - 3 S- ^fl-filfi IT E P D 

nmsii i4-i, 1 4 - 2 ts x vmfemu 1 7 - tc» 

U*>U X-AW^if#«fl>?X 
^tf^-trSS^tJiE PD$Wllg£M^*^ y-r 
u a;* yxSrffiiSiRKJ; 0 ffl#stj<r & . z 
e p D?fi[p^e*^its:«i: mm&mt 
tzzbizx-oxmrnxhi, ztuz^xitu 

■ ^J^iVX^Xhb o . ffiKHiRKJ: 0 , X-rt 
-AM if 3 5 \,Zt-9 • X* 3 6 *itLXWffi%& 1 6 
- 1 h X If 1 6 - 2 £®$-f 5 £ t tPX* . WzXn 
TX _ A _,^if 3 P DifflfflgB/£W&< fflE 
$W$tB£J: ^Ti^£ft£Tn^Xim»C'£ * 

A if 3 5 (ilt«^ T- ? leW^M^Srfix. & . 
3Vta-^ 1 2«^XA«ll!tffc7-;H l 

n^x • ^yx-fwmt&m^t&wzni, 
o z i iz^mti z t tmmxh s . £ <m& 

X\ X-A'-AMif 3 5{3t-? • ■ *<y F7-? 

^^LTEPDiitPSH ( LK#->x*m£.nmzti 
•n > a wmw. ) t w&m n"t izmmz n . mm 
\zmtc t>mmmmzmmzti& . 
[0042] ar&frEflfcfrifc 

xf 7 r r t i «dxt v rwsfflK t oTflsStofc 
rn-irx^w-^fcBisrrs. ztibMUx-f 
zm%ix, jE%%mmzmi-mmrv*A ■ r 

fc s rn^AKi^H «fc ^T#SSti^^XMO#x h 



§ fifcH»«8l*«tt^T «f-^ £ X- y w W if 

fcztuzmmMt* r^m9mzx^x^.m^titz 
mmm±mzmtxfr%*)mz>. t?-v ■ a-K 

[0 04 3]OTW<oA^tJ:ot, iOid'Sr 

t» lixkfi-r^T rABXvf^j 7*n-fexco3o 
<0Xt 7lzm I. Uztf-iX m 3 fc^flBS 1 9 * 

[ 0 0 4 4 3 0IJ I 

frm^XolZ, TABX'/f-y^J 7nt^wgW 
t^ib^Xf v7°AT% 7^^MAB1*S 
I?SfcfiPSt-&. flBtl 9^fg^v^SrH4^^' 

ic, *ajf|-ts' 1 (ffl*27) (4Xr<y7 , «oft*>0"C 

ztobxMti&iffittbx^h. <%fcm8$imt& 

t, AB17sJ-M^> ? XbJB2 4* t !6rV^<0f|^S 

K s'l, S2, fei^s^^Sii-Cv^ft. ;<o*6 

^, mm Axmztitzs' immx^m^mim 

-D<7)^^ KJJIWft . A B 1 7 * h U j/'X h Ij&fiflrv vR 

^* < 1 1 2 5 IMS , im S ' 1 *« 5 0 0 ( r&t&W 
m X Y )m<. 1 60 0«tOt>ffiV^, AB17*b 
U^hJi^^UTV^t^-r. 7-n-fe 
xg»i#ii^(^i;^ ; 5r«^S*^^SS-<tl»o AB 1 
7 hMtfZM UfcD,xf7 r A&WftM 

r^bfltz^, Xr-yTBtSiVCtfCTEOS S 
i 0 2 Ji2 2^^x.y^y^$tiT^^± ; 5rISH 
Lfc**-5*C, ABl7^-bP>>'xhjl^ 

ix^h j i k **»ms*ut htztz%\,z^y *v?m 
®w±i%ttti\$%t>-f. *<^i* s 7*7- 

f^y^'i i - 1 £&»hx j f"yyBtiS;vc&%mt 
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[004 5] Mil 

?xa#AB 1 U y^?7^ ■ XT^KiKSivOvflr 

09t. ^<7)#S«R^(tSfl^S K S'K S 

x>y^y/BJS, LfctfoTXyf-y^ESfrffisr*-* 
M 3 5 <0fl# S ' 2 & jglR L T V > 6 . m X o T , 
x^y^EStfjEftfiltfU 0%*jH*&*£. Ta-te 

mzmt&ttMVl X o tffl£8<it „ *r 7 7° 
A ox -y f-y ^ jS**« LT m IK^tctb , T E 0 S 
S i0 2 /f2 2fi$LTx.yty?"£ft&!<\ I7f 
y^ • rn-fe^^^^(3ff±L^(m{^^^v^tt 
Z.CDtztibX'foh. • 3-)*|j;^t) r WR§ 

[00 4 6] Will 

■6. f-*yv*l l-lTXFvrtHtt&Lfcfc&lcAB 

7 TTKfcffiffl $ tiT V 1 4 ft^ftffl £ J; 2 2 
EOS SiO,WBfcAB 11240)7* M'Stth 

tmwPtWR tMKTx -y f-y/SixS . Rftftfc. 

ABl7^hl/^h^ { ^*§^. **ltlPit* 
M<0TEOS S i 0 2 ^^|^*$tll». fC^§H, 

^x a( jsBtr n -txcnz cotmxmmt *> mm 
h> fi-^-s' i£®fflU teos sio 2 

SfctotffcKx-yf-y^fctfihS-tS. Hi Ofc^wW 

S<0«Wa^t5ttSm-^Sl, S'l, S2.*$J;tfS'2 
1 2 0#tf0ff-^s' i<ow-M^iaRT*>A>BB*&U, -fl 

^s'lcommn 500 (^sawfi) 3r$;tT±# 

ts 6 0 0i9TfcT#9, Bin 5 0 0&H;lT±# 

tS. T^-h ■ rflD^y— /Hfihj ?*9, 

L/-:*^ti«ia77X7 ■ x>y^y?' • y-/i/£ 

n v b cos 0 ^lA^t^t tt a b 2 7 * 

h yy"X hJg 2 5 fcflHM - * . 
[004 7] HIV 



S. Xf7/A&»t^^ itl^^glffiW^fcX 
■yfy^tl, AB2 7* h^M2 5 

i a fcfflSStifc^ £x «y f-y^ia 
■?tt+#Wfirv>£ b ifihip 0 , Xr 7 7° A tf>»*> 0 
?XA#£ £A B27thP^ MMT«^tl^«ffi 
1-1jK>IH4. 77-h • a-Ktci-a 
T. 3 fcfcx -y *vyth£&tfhl> Zbtfa y £ a- 

ffi#KJ;oTfm3iifcSm 01 imWx(£JI 
1211 lfctt. ;««WStSi#SK 
S'l, S2, tJitXS'2Ma^Sn*CV^. 113 7 

6 o ^oibibt 2 oto^s^ff v ^ , m-^^igteo^^ i 
SHK^ISKoUnx 7 ^ t 

[ 0 0 4 8 ] WV 

A B 1 1 fcttA B 2 7 * h y y'X MrtF*K: . LtfUfcf 

>^x A^'t^ y b co^*^ t mi ww 

J: f-y^jSWffl^* ^< * 0 . ^^IS*. 
WAifai 7 ^-y^ra. x .y ^y . 

H12fc, iO*WJifcfflSt«>11#S3, S'3, S 
4. ftH3 8Ti!i£*l 

;i/ h B#r B 1 ) wiax 7 j-yfttwm- bLbX-bl. 

1 0 0 4 9 3 WVI 

f <03»lUfi-f S' Kiii«fclRl«^tt6. ?S±Uc 

X7TB^^T^at-|.. mUZ, 7XA^7f7/ 
Ct}g§iil»i:S, »?XAco±95fc:*^f7cft^7*by 
yx h a b 2 . ja^W^r 7 rc^ 
«->t, teos s i o 2 wx-/fy;"$ 
tvstw mma^bix, ^^rA^zry-^m 

«3<l*V^, 7XA|iTEO S S i 0 2 jf2 2*< 
WASfLftXf 7 7-C t , ftfllffflUf 
•yTftt^ftfc^S. 01 3£. C^tt^^fflS-ri) 
fl-^S 1 , S'K S2. ff^-Sl 
tJlVS 1 l^HtllCIl ^<l-PtL#BS#^3 9ti 

itX3 9'**ftv^'CV^. ic 7 )^, rntxWM^z 

X-oXjmZtlfzMmte, Xf-y7A(?)W^3 0# 

at. ft-^-sioigiiM^mat. 

7 rff ih j & 3I*n L=5r JWifcfa: b%L>%^b^oMmx 

h h . jt^MSixf - 7 r b & j; txc Sram-r s ; fc x- 
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[0 0 5 0] t-?^-X<7) rr^-Aj mf&Mmcoffi 

mizw. iwzmnmt: a 1 4 o 7 n-iH> - b 4 

OliZX -oX Wbt h . A- X wflr^tftt v \fc ^ < ^frco 
xf- >y 7 0 Sr^r^#:e^rn^^^U]«»lxf 7 7' 
AO$tf^-^yx&#;?.T&£, Hl4t«S^ft 

X- A5^-?£jItKU *<ifew?5^-^WiE^5: 

• A^-?^ii&«^ ixmtx. ru^x^k 

Ay"yA>frm7)\>?Al± X'Wm- 1. r A B x >y f- 
4o^f|#SK S'l, S2, tSXVS' 2£&tf. & 

A) , ^f&SJUSr^tf^W 1 
43-A). M«7n-fe^ • ;l7*-?$:mmii%> 

£ s x-a°-am if a, i/c^im ^fct 

J±*fF-l$t& (#>y?X44-A) . ^RffcUi, 

#*> & . i ti 6 co r ^ =f u x a (ir n * xaffi#fc: * ~> 
jaat&nwoaT^ns (*'7?x45-a), 

^fM^-r>-x££ft«7 0 n^XW&XT'y7 0 A- 

X . m 1 4 <9# <y 7 X 4 6 t^f T~ ? 'V-X tlBtSS 
ill.. d<0T-?^-X (J21T, r-^^-X4 6i:Pf 

JH*, Mf-^^fefi feii& o LiZif-oX 
f-^^-X4 6{iraffii"S^T<0 r 77-Aj R9)I 
T-*££tJ. WV^USks f-?^-X4 6IJ, IE 

t/^fttftBi-f s^^mp (^r^^u XAojgfc 

Jg^ttSftT^S) b, fiftfc, «*IKtM , 5MiT«i 

< ifrCOV-MZ&mxMIStl z. i: h . 
[00 5 1 ] ffiS&Tn-fex • 7o- 

• 7V-lz^xm,W-?&. WrtfoT, £*i«;?xa 
S^rn^xcoifc^lx-r -yr^i> , if<07-;Kct> 



jfiv-)V<nn%£tit:1~*yrt\izWiX%tiZ> (xr v r 

4 8) . 3yt°a-^12^\ A'-yf- (4fclin 

»,M 7°nHsX£ s Xf77^, fci^IAlD 

d88'J#^) £-X-A'-AMif3 5 W^yn-K**- 
4, A--y T ^i:7 o n^X^{i7 o n-feXc0i:mf0XT-y7° 
t<0»n- FSfu 7xa I D&^XAtfgefcS.iSg&fe 
i^xf -/7°rt to- K§fil>£ fc tSE£ft/i 
v\ *»WwaSPflr1«Sfc«fc*ks »XT7 7V)^ 

SBT^*«^»48fflS*tfo ( Xf 7 7° 4 9 ) . ^tl 

jiEPDWffliSH (^hitf 14-1 ) fci*iK§ii>trt 

isaj^gg (fct tt*H7<o i 7 ■ - i ) t i-j-cf v 

Sl«t1i:i^il^f-y7°4 9 Sr. ^XAf-7-^ ■ -f 
^yA'fclRA'tSff^o. znite. iniiy-zn 
lt^§^iJ£gBl 7"T1t^S. xwws- 
4 If 3 5 {±. IiMS*^S(tKI>h, ^^ffl£IS*S:/i 

fi\ tM&ZVRbWz. T-^^-X4 6tfjtlB'tt 
8 ii-C v^WJ&f iWJe-f-^* RO til lXJffl*& 

n-fe^^W-^*SS-*"«) (#'7^50) . 1 
1 5t*tJ:-)k:, x T 'y7°5 0X'*fm%ZcOT~?K 

-x4 6bcDT~?$.mis ^mcoum^mmcom 
i^itt^uv^. zzx\ m%*T 77°^^xa 
(fcaifx-yfy/, ft** if) *«$ii, 

iO#^Xx'y7°$-Slt-|>EPD$iP^ 

vT5 1 ) . ^Nlfc|i». X-^-A*>f«r3 5J4r- 

I) i k K J: o T lfK8 ixfcTn -b x ■ a°5 * - * o#8f 
& mis l . r 9 ^~ x tIEtt § fit v > & ^WSliJ tfie 

otepd $ijp^a t J: -5 t %4 § n/iM^-r s mi 

Wftth (Xrv7°5 2) . f^lSa, 'MWZtlKTV 

-fex ■ A^^-^^u^e^-r^ft^tiSo iitxsti 

fc/ntx -^^-^w-^i^^tSks x-a- 

aw if 3 5 terv*xmmimfeitti!®meo^ 

•ftifrmtzZtiX^hPb 9 S ( Xf -y 7° 
53) . ]E^'5rXn-trX^-ri ) !ff5g§^mSr!,ri 

ojwffc&aaa-f yj/fa^y nvtAMzftbti 
(-t&^miM) ^'maisti^^. x-a- 

A'-fif3 5(43yt°a-^ 1 2(C75-h ■ 

0 , «t -5 TaflJ*«iS*fe^ K b til X o [z-f 

& (Xr>y 7°54) . X-A-A'-fifsSt^-pTPS 

§ m^tz^m, mm*f -v rmm x 

Wm& (Xx-y7°5 5) . XT-y7°4 9t1fib^fJJ£ 

0M%(t>&*&) . zcDXT-vTizb^xmrnrv 
■tx • A^^-^t>rcoxT-yr^i-tsMK§ti^ 
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j£-f*. 77- b ■ n-Fkll^ft^M^ vvfotg> 

& rr^-A- wiK-hj ^fltjats (^f-/7-5 
6) . ZTvris£V77-& ■ ux-Mi.. ikxtm 
ir^Xdl,zf-^^-X4 6co r^xAjgflgj kDf£7 

Jttf fflS^'T'S 6Uf7757). 

[00 52] mi 6(3, A'.yf-CO^XAC^XAJIJtg 

cDffimm7mT^®uz7v-^- b 5 8 

Hi 6t^f idt, *0>i DtioTIKJOSii^^x 
Ac^xAjaifcL FJT^7°n-fe^co-r^T^r>yr 

-b«D«£ftrc*£. 3&K> rtvWVx-'Wt'txe) 

<-X4 6«!f§2<0lMi?1^«tft. r-^-X 
4 60Wto^gSk#;L^fto fckx.f£, ^-y 
rKE7 t 4 JKa-itoT-? £#51 i totf>fctf>fc:*!H 
LT r A>yf-Mf+j fcD¥^T-:?^-X4 6«fg3<0ffi 

; k ft . tz k a* .y -f Sit«^S(i, 
COXr >y 7T> S' >y i-<Dt^X <7X A£o fflfe Liz 

$ft. %<7^%<n2^\m^^x>\\,zmmh rr 

A'-y^c75-r^T«'7XA^^'tl> r A'*yr$&ftj 

ft. A'<y^S{4A'>yf-«^T^ , 7XAC7) r^XAf 
[0 0 5 3] rABX7fy//AB^h'J v 

[00 54] ^XA^ftV^ 11-1 KA4> k$ . a- 
>yr£ (fcfc*.t*>'W?-ID#l) , ro-feX* (fci 
itf rABXyfy/j ) , $5£V^>vT% {till 
fcfA) mtaytA-i' 1 2£J;-?TX-a-aw 
if 3 5 l/Zj%t?tiX\^Z>* E P DSflUPSaH^f yr'Jyx 
yxft^3i£tm^ftf#£teffii>StK£ X 9 £<9fiB8 
CDHSfc a'x 1 8 fcrt LT E P DMWSjl 1 4 - 1 (3£ 
ftikfr'TS'ft. rn-bx^l^Mt, fcfcittHSS 

$ggl 7'- lfcioTSBSXr 7 7*fi-3"CnAB 
1 /A B 2 7 * bV i?X bJf «J¥§ £ft ft £ k ft 

Xr>y7°Al/^-btlB1i3iift. 4fc, XrvTAfc 
MtetftMC ^«gXf->y7° (ifcUffiOWS*^ 
>yT) Cj;o-C^<^Wf'y7A7n^^ ■ A?;* 
-?£sg$rtft<rkkT£ft. ifcfcs Waid^- 
A-A>fif3 5tzmt>tl. ^f"/7*A7n*X« 
U EPDMf-P^114-l*%»)L.-rff^Sl, S' 
2, S2, fcJ:V'S'2£MlU Jltl^OffWs 



( x-A-A^ if 3 5 CXf 77W^Vn- H Sti 
ft fcfcrtffefcjBffiStiS ) ^g^^ifr;i/3"u XAfci 

smztifzmmzmixttmt&Ty-h ■ 3- 

F^yti-^ l 2 tciMS>*u BflSrflJEtfk <^ft 
4. ASW^a(i7S0mrv7°Bfcj;t;'CS:a[l]-r 
ftdkt'&ft. L^Ls ^OSA^^T^ 7n 

^&tz\i.v-)vm)t^z>z\ t hx-z ft . mm 

fflSfi$rj&»-?fc*3\ ^xA(ixf77A«^T^t» 
astift. :mt7/"(on<^W)mx ■ a?^ 
-*8J:tfas?3iifc:rcH:* ■ A^-^c^ii (« 

IXf77"tJ:oTlF^) L 77- b ■ 3-b 
bfi\ Xr-yT ■ V*°-bk77-A ■ Utf-bkV^ 
7^/H9tt^fc2o<D#i&ft7r^ (f^7r^^ 
kLTV-^'tft£kkT"£ft) fcfBltSftft. 
[00 5 5] 7XA{±XT-y7°B(CAft» aftf 

a-^ 1 2^ < toTXT>y7°B^M* i; X-AW^if 
3 5tCjH^fifto Xf-yTAhli^D. Xr-y7°B(4 
EPD©Ji!gBl4-n3j:oT{iiim§ix-f, 

^utmiasu^rBKwi-o-r^ft^fto t^t. x 

wWNMif3 5(i, «TtgttW^ft-mPfW (fckitf 

•TftClt^T^ft. MS^fflS^^fe*^. 77 

Xfv TBCOXr-vT- Vtf-ht77-l* ■ M?-b 
^•„^a;„X4 6fcIieiSStL&. l )XA*Uf7 7 , C 
(cASIfft. E P DiJfflfllS 14-1 ^«HiJ£§£if l 
7 ' - 1 1 J; y 3 i t ft . - 

<7)Xf--y 7V)MIJ(±, TEOS Si0 2 l22^W$ 

*^fitt«oiGHrt^*ft^H' a frfcilKS i kT* 
ft. Xtv7- l^-M-taiiSixftrn 

WMiXrvTC^Aft. 
[00 56] X-A-AM 3 5 7 «t7 r >f )V 
, ff{c^I§^7XA^vrc^ix/'cl5l1t^I | J 

stio-c^fefLste^k*. ¥^x-y^y^"jia (r 

7^;kbfil*^^ft) ^JXDffit. x-A-y^nf3 
5(iat:, TEOS S i0 2 «2 2&X.yf-^'-fft 
aSJ^^^^fal^ # htbX^ ^ k |gft ^tL ft Xr «y 7° 
C ^IE5|=Srx -y r ymiaSrHSi-S - k *»t S ft . * 

t,zxf >y r c r phtx mb o ^ t»s . miz , 

Xr-yrcco^0T'\ Xr-yr- ^-bkT7-A 
■ ud?-h3WSW<OfeftKT-^^-X4 6<o3Sl^x 
A«WNBK7r>f;KclB*Sii4. *<o»*, A'.y 
f-MJE7W/k §^^A'.yTMIt7r-f^is xf»/ 
TC ft*:x >y f- y ^pSS^ffiSr#Ji^ 

AixTSfTS^x, 7y4;H*K9£«97n-fex • a°5p<- 
^oWfi^'fflS^tifto f^y^'i 
AO^aiiitiT-iHT-fftc 
[00 57] ^XA(iB«f-A'yA* 11-2 tZffikZ 
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T#S. Xr>yrc^7-T2»i:, Xt77°- 

tr^-A • i/tk— b a^fEttSfu *ti£ 

X^X rABXyf^/ABXh'J v7j rn-b^fc 

co>7XA I D t J; r>XfflW*Z. b , Pf^OSH 

itWH. MSH, r A BX7fy^/AB^h 
ij 7 /j 7°n-teX(?0^ t 9T"^xyNiO^- , r5^^7^X 

[00 58] mtytz9m%tlttx.W±M<?)AT«/7 

1 ) tf-fcyhfr&tfxAtJRbaiU fx/^f+yA 

1 1- ltcm-rs. 

2) T5-AsWiaS*L i SrV^IB0, r ABx-yf-y^"j 
7°n*XCD3o<DXr'y7°A-Cfc rABXh'Jyrj 
7°n^7^XT77^\£Ji&«7^ 75-A»$ 
h)t*&l4, HRta^r-yrtanit*^ *&te 

3) y-^<b7XA£K9tflU #-fe7 McH?^ 
4. 

4 ) ftwn-fextejttf. 

COO 593 mi 7^-r7P-^-h5 9t > 
BX'/f-y^/ABXh'J 7 7° j 7n-feXteH1-4.BG 

z&mft i h x a s .017 fc*t i a a& 

^S17-1 (TEOS S iO 2 12 2<0J?§) t}«t 
V 1 7 - 2 ( A' 7 f-tf)df -V 7 ? * 5 >f X ) TWgBWfcfT 

yA' 11-2 te$l> iMJSgeB 17-1 X19&r&& 

m^Wzbb, rABX<yf-y//ABXhU>y7"j 7° 

i — i i: 1 1 - 2<oiii<oia«f^s* t «rffite* o , wt 

KXco^tv 7ifi 7 1 1 "Cfrfcfl 4 . 
[0 0 6 0] HI 8t7pt7n- ■ f-v~h6 0tc, H 
17te^t7tt-^-v-b5 9<03S^S8aiS:*t. 7n 
-f-V - h 6 0 Ttt, r A B X -y f - V y/K B X HJ 7 

7° j ro-fex • 7tt-^gtiPj«S 1 7 ' - 1 hi. 

If 1 7 "teJ: oTfifcilS ( 121 1 7 9 mtfh 

o^I^P B 1tg«W^ftS , U>U f-^-xli 
fT$oJ;dte (^xAJBH^j6^)fc#><9) IB'tiXrv 

rfcjROUJLx-f 7rt:^fc«i&ts. fctitr, ma 



StCffodfc^-CSft. a^JS. TEOSSi0 2 jf:B 

x-y^ztm-ztitzms' 2 (H4o«2 9£# 

!S ) comftte «t o T Xr 7 7° ATlRft ^dl&i" A B 

:<9*&, £cDX7r:x?liMfi(iT 
-?<-X4 6^K9ft£tU Xr7rB*BBJ&tS 
ffKTEOS SiO,fcABl7*M/^*XMiffit 

x -;fyn^c^x 7Ty?WHi#is$T£ti 

5. ^tl^flg^tt. XT77°Bf'$ffl§tlSX7T 
y/M^te. AB 1/AB27* bP^'XhiffcTE 

os si o z m t ^xmw^-y^ynw^tz 

SbX'fo&. 

[006 1 ] rABX7f-y//ABXhU7 
7' j 7°tt -fe X CO-T^T Wf 7 7 i Tt^zftm-f t X- 
A-A-f if 3 5 #\ E P DiMffll§Sg 1 4 - 1 *3 itf 1 4 

- 2 £^ l x ^m^)\mw^zm.^tih j 3 1 

£?5X?tt (-t&fcM yi/fa) r ABX-yfy/ 
/ABXhU77°j Ttt-feXSr^tetl.. » 
*7XA£^fiSIJ#t (7XAID) (Cio-C'y-^ 

wffl^TJt^teswiit 4 - 1 mmizKz . iketn, 

r-^^-xc^vK^^ffl^* (^i: ^.If A' 7 f E 
S7r-f;^A'7TMft7r^;l-) (4, flSorn-feX* 

rMMj co-fe 7 b izmtZT-? c\b\zX-> 
X. rn-feX • 7-^^)i)^#ttc7)^i)tePtl>»i*^ 
vMU»W#fe<i. ftitei^xrn-fex ■ v-;KFf$| 

^<-jfrcorti$:imtz> c\bvx-% h . n tastci 
a°9^< - ^ , tzbi $vx.^mmmfc<7)* 9 7 ^ 

ttSx-yry^'jI^PS^ r A'-yT^ftj 7r-f;Wto 

bUmMX^m^^CO^, ^7X7^0 r^x 
a/; S° -y f-JRJg J £Mt h T~ 9 Of ijffl h 
[0062]*i:i6tLT, *^Hj!0»cWbTOT 

[0063] ( 1 ) 7XAC7)A 7 ^teK1-!>¥2»#:7X 
y N £ Igflrf § 7°tt -fe X <7)PJt£c7)X f 7 7°« U T/l^ ^ A 

■ 4vi/**mmmmkX'h^x. 

a ) ffiem ScOXt «y 7°OSS?Ite SlSW*^* < 
b t 1 -?07°tt-feX ■ A?^-?£MKtl>^IXT7 
7°fc, 

b) 7 f -^^-X*|ftStS J HlXT77"fc*^, If 
l5f-^^-x(4, ZE^»#^fffc7°o-fexSffr#te 
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x^x m&fxk*<m-'*x cornet izm & mmiR 

t n&m i<»7TA)Vb, mmfccozT ? r» 
x; wmmm b *mm. t mz 7 rt x-<d 

^XAW|gfli*3 - F-fWMT^. tftf*tf«0fiia?x 
Afc:oivc0>fl&0>:rn-fc* • ^T>yT<5oaS^7°n-feX 
■ A5*-*kffiiEiSffi3ftfc:rn-fe* ■ ^5*-*tf> 

^Stk^g^c^r^kSrl^ MtB^&JifJfBHfr 

c ) ffie^rn^x«oMfaKir^xT7r^*>v^Hu 

IB^XAfcaaat&^SK k lofl>f-rW<*#"t4 
API'S nyt^-^k, fjfBXT7T£koT 

-^*irtsti)^< k 1 1 w®ms.b , finest 

$M£{ifJfB7°n*x • y-^SWi^jCfr^l*] 

<I k &'>%<bhl ocOiJS^S k > ^7h7- 
7 & it I X w 11 B a y t° * - ? k ifflBg^gg k #jf B$J£ 
^Ht Bffiar-^^-^ k HSBBHSfu BtTlBF/rScOXr 
vrwrot^ • 7n-mJH-l.X-A-A.-f if k£ 

d ) fitay-^ • f-*y^tidEW\t«Ai-«^T 

7 7°t. 

e ) mm&m*miximwy**z ■ 

£ fctefc-Cffiflft" 5 fctf> t miBr- ? ^--x id ait 

-fl»XT77°t. 

f ) Miaxr vrxtztzhtetmLx ')?ts:< bhim 

friar - ? ^- * ^ mum £ k 9 ttw- x r 7 r k , 

g) v&ym*}mrr&ZT<y7k* 

h ) mibx-a-a^t'^ ^xmmwztitzrv*: 

mtix^i mm ®t s r - ? k Jtis LTi»r£^ 

x f 7 7°4< S nTffittW & 5*6»9>S31UM*Ur 

;^>f a ■ 4 y^z-X-mcth^T-vrb, 

Xf 7 7°k, 

j ) tfriaFifs^xT7 7 o ^a^^t-^TOT-^2: 

vvb*9>& rxf 77°- P^-hj fclEttU T7-b ■ 



3-F * rr^-^j U;K-McfaiiLT 

^ff^fjlB T >XA«^xA®S7 r -f ;W£S$ft£X 
T7Tk&-&tdj&, 

( 2 ) fjia7 0 O-feX^ / <T^XT7 7 0 tOV^TXT7 

xm%ZT~9^-x\ztmixm**murv^z 
( 1 ) \zwmm. 

( 3 ) mZT-?<-^z&^XMti^>vj-co-3-KXcD 
fifB^XAcT) r^xAjRSj *^>-7MC§tiT rA> y 
tMSj 7r>f;l'*flHftt4, ±IS ( 2 ) tlB»^ 

(4 ) 0f£<oro-fex(ifi!'3 yr;^-f J* ■ 
*f^MSffi«fi6* ^ l>^»#=7 xy N^jjag WfAt 

a ) fjia^xA^aSrtf -5 fciibwj?%< b t> 1 o«of-v 

b ) ii)fa7-/i/fowirn-fex • y^^z-^twifrfi 

c ) fita7-;w • ^y^x^ibiihmir^^y 

!fir< t (> 1 ooiItJK$tifc7°n-tx • yt9^*-^tKH 
A y'yi-A ■ 7'n-bX ■ ; 

^^ffa / > : &< k 1 1 ^mmm.b . 

e) f-^^i:***s fJfBT-^-xti, IE» 

-vaygMb, ru-txwimzknximzti, #b 

iMO^fSS¥^^Ofe^t9>l>fjlB«Sriritl» =t o 

izm^itz titzmmm &$ttrm v xa t , mm 

^;kk, fjfBF^/gOXf 7 7°W^ y ^, 7°n-bx^. 

^^fJia^xA^ov^Tfjorn^x 

• Xf77«tK7nt^ • A^-?kfjfBjIIR§ 
futro-tx ■ A°7^-^^lik£^'tf. fffBr-? 
<_xco r^XAiSj «^SkDf^®2c07r^^ 
k&^», fjIB^XrA^, 

f ) h V-^^^LTfjiaiS^SkfjfBSJJSSS 
k fjffl^ > t° a - * k fit Br - 9K~xb Mmztifc 

mm-m a* . mtmmm > ( 1 > as* t s £ 

T77°k . ( 2 ) fjIBr-^^-^rt^lfffB^xAMlg 
7 r >f /UtfHffii^<0lSftSrlB*^4^T 7 7°k , 

( 3 ) mW^MW7T4)VfrhWx^T 7 7°C7)Bfjfa 
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&mi£W!thXTv7b. (5) fjfBT7-h • 3 

, ( 6 ) iffxf v ycomMmmmT-? it 

KX^k><®& Uf77'- UjK-1*j fciEttU BUlBT 

1516 LT. m*<om&x>\<r>mi*>XJW&yT4 
}V*W.m&*T v7b m o X -3 tji^SilTV^>' 

( 5 ) tulBiS^g^EPDlWgET^S, JJ2 
(4) fcEKos^A. 

[gll 3 2f-vW«7-^i:#ffl3yh° J .-^t^ 

[02 ] im^*** fo±z#&m%&ma<?i%s: ( e p 

[03] 03A3rHl,B|3Dj&»&jft9, r ABX.yf-y 
/ j Tn-teXcD-jIcDXr 'y 7*^3 ft itSr 

[04] «&fcXPa* ft S:V**&fc, Xt v7°AWX-yf- 

y^y^Sf-^W^fcttS rABX-yf-y/j 7°P 
•fc XOXt 7 7 A fcESf S E P D i *> X $k 

[05] «fi*fc^*fiflrv^k, XrvTCOXv 

MKtJfrj-S r ABX7fy7'j rn-txcorn-feXCSr 
Mllt&EPDiJ«£S£J: ^T^£ft£fi-f<OTn 

[06 3 rn-tx • v~)W~r"jX^ ■ x.vj-yygm 

02<7)^XTA&ffifflLTtT"9^^CO 
rABX-yf-y//ABXhU 7 7° J 7*n-feX£ijrf 7 

[07 3 02CO^XrAtX- J 'WNM ifiWUnStufc 
*%BJfc J; sjf^^xr A * ^T0*C ft I) . 

[08 3 A B 1 7 * hWJZ flSfirV ^ttJBWflUt*** 
yTAtcAofckSiW rABx-yf-y^j rn-tx 
OXT'yTAfcgltfrSE P D®JffllSBfc:J:-?-C^5 

[09 3 AB 1 7 1 M/i/'x MA^^J U 

a ■ XTvri l z£^xh^?-ymmztix\ / ^%>'& 

CO rABx.yfy^'j rnt^xf-^'ASESti 
E P DIWfWSgBte J: ^TI^Sft&ft-^Tn 7 b 



•tmxfoh* 

[0io3AB27*h^'xh jg^v *ksrti*s# 

x^xr-y 7-A blasts E P «t otSip 

Sft*4ff-<D7*n -/ b t^tBTC*4 . 
[0113 7°7X'v ■ x-yf-y/ggf -vWNVflSSig 
ica* I < ^rv ^ U f-tftm IX v r A bx 

«/f-y^'j 7°n-feXC0Xf--y7°A^^l1-|> E PD$W 

gEt ± -> T^sfii>fi^o7°n -y h z^-rmx % 
a. 

[012 3 t7X.t\<nti?£)iZ.7ir YVi/XY ■ Fn-y7>' 
!>StI«lIWXf 7 7°C fcA-afcfc&fl) r A BX 
•yf-y/j rn-tXOXf >y7°C fclHJW-S E PDMP 
1 4 - 2 X oTfl^£ft£fW)7 0 n 7 b &5jrf 

err* s. 

[013 3 x 7 fy / ■ 7'n^Xfj3|:77X7 ■ x>yf- 

/ j 7-n-fe XOXf y 7° A frESti E P D ©JUPUg 1 
4-1 H«toT^$tLl)fi-t^7°n>y b&S^Wft 
*. 

[014 3 ^BJ^&^J: Or-^<-xSr#^l> 

^xt -y r&mj i tz 7 p-f-A- - h x-h h . 

[015 3 ^xy^Jtrn-feX^v^^Maxr-y 
*>AK - A vvl'x ■ rn-tx • yn-lz&WMWj: 

XT77^^Uc7n-^^-hfftl). 
[0163 Xr>y7°- U;K-ha>£>«>?XAjgB|C9ffrft 
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